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Un ive r s i ty  of C a l i f o r n i a ,  B e r k e l e y ,  CA 94720,  1) Department of 
Geology and Geophysics, 2 )  Lawrence Berkeley Laboratory.  
Large-body impact on t h e  Ear th  i s  a r a r e  but  i n d i s p u t a b l e  
geologic  p rocess .  The impact r a t e  i s  approximately known from 
o b j e c t s  discovered i n  Earth-crossing o r b i t s  and from t h e  s t a t i s -  
t i c s  of c r a t e r s  on t h e  E a r t h ' s  s u r f a c e .  T e k t i t e  and m i c r o t e k t i t e  
strewn f i e l d s  c o n s t i t u t e  unmistakable e j e c t a  d e p o s i t s  t h a t  can be 
due  only t o  large-body impacts.  
The Cretaceous-Tert iary (K-T)  boundary co inc ides  with an 
unusual ly  seve re  b i o l o g i c a l  trauma, and t h i s  s t r a t i g r a p h i c  horizon 
i s  marked on a worldwide b a s i s  by (1) anomalous concen t r a t ions  of 
noble  meta ls  i n  c h o n d r i t i c  propor t ions ,  ( 2 )  mineral  spheru les  with 
r e l i c t  quench-c rys t a l l i za t ion  t e x t u r e s ,  and (3)  mineral  and rock 
g r a i n s  showing shock deformation. These f e a t u r e s  a r e  p r e c i s e l y  
compatible  with an impact o r i g i n .  O n l y  w i t h  d i f f i c u l t y  can they  
be expla ined  by volcanism, and not  a t  a l l  by sea - l eve l  change. 
Although only impact exp la ins  a l l  t h e  types of K-T boundary 
evidence, t h e  s t o r y  may not be a s  simple a s  once thought .  O u r  
o r i g i n a l  hypothesis  envis ioned one l a r g e  impact, t r i g g e r i n g  one 
g r e a t  e x t i n c t i o n .  Newer evidence h i n t s  a t  var ious  compl ica t ions :  
(1) Micros t ra t igraphy i n  western North America sugges ts  two major 
impacts w i t h i n  a few y e a r s .  ( 2 )  The Manson c r a t e r  i n  Iowa, a good 
candida te  f o r  t h e  source of t h e  shocked quar tz ,  i s  e v i d e n t l y  not  
b i g  enough t o  produce a mass e x t i n c t i o n .  (3)  Disturbance of t h e  
Oort c loud should produce comet showers w i t h  s e v e r a l  impacts 
c l u s t e r e d  i n  a 2-3 Myr i n t e r v a l .  ( 4 )  The t e r r e s t r i a l  c r a t e r i n g  
record  h i n t s  a t  a c l u s t e r  of impacts near t h e  K-T boundary, bu t  
t h e  i r i d i u m  record does n o t .  ( 5 )  T h e  f o s s i l  record shows some 
h i n t s  of a s tepwise K-T e x t i n c t i o n .  ( 6 )  The K-T event i s  one 
member of an apparent ly  p e r i o d i c  sequence of b i o l o g i c a l  traumas 
and impact c r i s e s ,  suggest ing a c y c l i c a l  as t ronomical  f o r c i n g  
mechanism, such a s  d i s r u p t i o n  of t h e  Oort cloud by t h e  
h y p o t h e t i c a l  solar-companion s t a r ,  N e m e s i s .  
D i f f e r e n t  cha l lenges  a r e  faced by t h e  occupants of each apex 
of a th ree-cornered  argument o v e r . t h e  K-T event .  Proponents of a 
non-impact explana t ion  mus t  show t h a t  t h e  evidence f i t s  t h e i r  
p r e f e r r e d  model b e t t e r  than it f i t s  t h e  impact s c e n a r i o .  
Proponents of t h e  s i n g l e  impact-s ingle  e x t i n c t i o n  view m u s t  
expla in  away t h e  complicat ions l i s t e d  above. Proponents of a more 
complex impact cr is is  must  develop a reasonable s c e n a r i o  which 
honors t h e  new evidence. 
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